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n» folWe invention fito w n««&pB«on.to«l*l«wve»o«^tt«i»"ofw 
.Poetic agent having UpopkDic p**erta, « proc*. ftrtopieparanon of these o»o- 
(Bipentoas and its use intherapeutic swAodi. 

Propofol (propofolum), cf Merck I«kx T«mhEW»(JW. ""V** 7*47. pop 124}, 

Induction nd mwiwince of at-estheai. or setfathm. inwvcnousiri-toof.thwpwoe 

dose of pmpofol produce, hypnori. ^ **» ""^ 

within 40 seconds from the start of an injection, ct Phy*ci*u ■ Dak Rtftrenc. fQlhEdtaon 
1995, M***,! (VSAJ.poge 2436. In various countries the active age* propofbl* 

cotmn«aiy .viitaMe ocly h. a single ph«««^ W^«*^ eh »» i, ^ tttblc 
anulrion market** under the trademark Ditoprivtrr* (Stuart. Zeneca). ThU fbrntulation is an 
emulsion consisting of soy besn oil, egg l«*hin. and glycerol- 

Emulsions of this type used as injectable. *** «*iou. <nr**a*s: M.Tresder e. el. report in 
G* /?«, /;.50W/iofu«J«i^6^of^»»«» nub « on * 

cooling propofb.. C. Pimfcang* et aL report In 1^ Car. Med. 1993. 19(5). 209^302 
ofundeirtblo inunuoesuppressive effects resulting from bolus adtnimstiatiow or rapid infl»oo 
ireumem. M. Lindhotm reports in Mmerv* A«eah«iol 1992, 58 (ID), pages 875-879 that 
the maximal lipid clearance is eaweded Physickm 1 D** ftr>/»w, tot c/f. . mention serious 
.averse reacts, such as brady^^ 
dedicated to Warnings, Precaution*, and Drug Interactions. 

The act of administering the dosage f°™ Intravenously is also painful. TW. may be explained 
by the Spophihc character of the Ingredients of the dosage form. For this reason, the siraul- 
ttneous tdminislration whh analgetics is also recommended. Strict aseptic teehmque must 
tlways be mainuined during handling. The detailed rwtricdooj «nd initruetions according to 
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Pky&ckm sDeskJitftrma, toe at, are ntteptaiittory tod indicate the noed for an 
improved formulation. 

A suitable intravenous dosage form has not yet been available for the hnporum Miansthnrir 
agent propofbl The object of the present invention, therefore, is to make available & suitable 
intravenous dosage form for the lipophilic active agent propofbl. 

The number of approaches for solving the problem According to the present invention by 
developing suitable alternative dosage form is severely limited, since propofbl has to be 
administered in the course of intensive care to unconscious patients or temporarily handi- 
capped patients. This excludes the use of oral dosage forms, e.g. capsules which appear 
suitable fbr fonnulating lipophilic therapeutic agents. However, the use of such dosage forms 
requires unproved health status of the patient. In a narrower sense, the object of the present 
invention is the preparation of an improved new intravenous dosage form. 

The drawbacks of the known injectable emulsion are expHcsble by its insufficient homogeneity 
caused by the lipophilic properties of the additives and the therapeutic agent propofbl. Its 
pronounced bpophilicity especially explains the insufficient suitability for intravenous dosage 
forms which require the solubilization of the therapeutic agent in the carrier liquid. In order to 
effect solubilization successfully, the GpophUicity of the active agent also neccssitites the 
addition of larger amounts of pharmaceutical carrier materials. U.S. Patau Specification No. 
4 432 8J? discloses a microetnulsion containing I % propofbl, which also contains 10 % of the 
additive Tween* (LCI) 80. Such a high amount of surfactants in an intravenous dosage form is 
physiologically inacceptable. 

In a narrower sense, the object of the present invention is the preparation of a new, improved 
intravenous dosage form for the lipophilic agent propofol which contains physiologically 
acceptable amounts of carrier materials. In the event that the addition of one of the few 
soiubtlizon permitted in national pharmacopoeias still hub to promote the solubility of the 
active agent, the incorporation In finely dispersed systems bjsed on lipid mixtures is suggested 



20-MRY-1998 09*49 



31394151109000 



P.05 



2S-f1P!Y-19Sa 09:52 FROM ^^fiD IP CROUP TO lB0lf!fel436289S3 P.06 

WO 97/1 OtW 

.3- 

prttoaf .p»tkte«rfteatl-n 1 urn. H«'W«r U,»dp»r«ieta then Jbrmwrt* the 
d,^. which dfflcri from ttowe 

.topexd level but Is, nevcfthdett. B *cie«lytaao g ^ftrth e p re ^mof 
ta^d oral dosage fern. Numerous prf,Be^W«b*i»«Tpof«i»of 
^eutScag^oflowsol^ 
or muMlwnelUr liposomes, ranocxpsulei or nmoptrtide*. 

of polyoxyetr^ sorbin low concent 

bon.oac-cu, d*pcr*icn of aull p*md« in the form of a ntt.odi.pers.or, of .ho «*ve igem 

propofol. 

of in anaesthetic agent having lipophilic properties, wfcch cotrpiia: 

a) 1.0 -XOweista%orthetherat«uticagf*^^^ 

b) 1.0 - J.O weight % of a partial toy acid ester of polyoxyethylene lorbhan; 
e) the carrier liquid water, in the degree of purity necessary for intravenous adrmrimrion. 
wherein the weight ratioi of component ») to component b) are in the range of 0.33 - 1 2. 

Tne aa«xiiapeT»ioo defii^ acw 

therapeutic agent. For ocwrpte. where opalescence^ transparency occur in incident fight, 
only an extremely alight milky turbidity reveal, that the dispersion formed soil hai physical 
dtterenees via-a-vl* the ideal state of a true molecular solution. Electron mleroscope images 
show tta, , population of mote than 95 % of the iparingly soluble propofiX It present in the 
form of a dispersion of nanopartides having a particle aize of teas then 30 ran r«aoo- 
oTapeW-). However, these diflerences vlU-vil a true solution are acceptable in view of 
some remarkable hon»gcse<ty properties of the nanexfisr^on. T^r«^ie.ea«ben«de 
appro* « a high storage atabiEty. for Magpie there is no separation after storage far aeveral 
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month* it 2-8°C (by extrapolation the expected stabifiry b more thin two yean). A 



comparison with the conventional injoctablo emulscxi formulation Ditopnvtn* reveals tbfi 
felbwing: A simple ofPisoprim^ 



having a size of 2 1.0 um and still about 10 (0 30 particles having a size of > 2S.0 urn, whereas 
m a sample of 1 ml of the nanodup=r*k»i acoarding to 



population of up to some thousands particles having a particle size of more than L is 
present. Practically no particle* having a paxtick sue of more than 25 urn are presem. Such 
portide distribution of extremely few particles of undesirably large sizes is particularly usefiil 
and is far below the limits which are acceptable according 10 the regulations of national 
regulatory authorities, such as the Food and Drug Adnnmstration (FDA) in the ITS. 

A p r efemd embodiment of the present Invention relates to a nanodispersion comprising: 
■) 1 .0 - 2.0 weight % of the therapeutic agent 2, 6-djisoprapylphenol (propafolum); 

b) 1.0 * 3.0 wdght % of {>oryoxyethylene(20)sc^bhan monoofeatc; 

c) the carrier liquid water, in the degree of purity necessary for Intravenous adzmnistration; 
wherein the weight ratios of component a) to component b) are in the range of 0.33 - 1.0. 

The therapeutic agent propofbi - component a) - is presem in the nanodispersioas defined 
above in the dose which is approved for injection regulations. According to Physician 'sDtsk 
Refertnct, toe eft, an injectable formulation of 1 ml contains a dose of 10 mg. 

The partial fkrty acid ester of pofyoxyrthylene torhttan - component b) consists preferably of a 
substantially pure ester of sorbitan or a mbctura of different esters af sorbitan in which the 
structure of the &tty acid groups and the length of the potyoxyethyienc chains may vary. The 
hydrophilic sorbitan is preferably ethcrified by three hydrophilic polyoxyethyiene chains and 
esterifiad by a hydrophobic tatty acid group. The sorbitan may, however, alternatively be 
ethirified by only one or two polyoxyethytene chains and correspondingly etterified by two or 
three fatty acid groups. The basic sorbitan structure is altogether substituted by a minimum of 
two and a maximum of three hydrophilic groups, the term l^ydrophiUc group** embracing the 
polyethylene chains, whereas the ferry acjd groups are hydrophobic 
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taving 12, 14. 16 or 18 cBbocwott. for a^******. * 

14 16 or 18 carbon «omt, for example dcoyi. The ncrioud of seraiim in «i 
corfonnlty with the dm giv« in d* Brifch Ptanwcopod* monograph) or 

FhJfelv.vn. fa *• product ^fciio- puW .hed by ^ ""atonal 

wrenwirhtrrtWbrrr^onda*^ 

^a, 3h.pt, colour, HLB «h*. viscotfy. *c«din8 melting «*« ^ 



Sritabk partially add «ten of 

the traded TWoflCl Corp. and kaowoby the chemical nam* polyoxyttbyler* 
(10 or 4>orbiWi mo»Wf (TWEEN 20 ml 21), rxriyoxyetrryter^OJ^rbitin mono- 
pitahate or tnoooRearate (TWEEN 40 and 40). poryoxy«hylene(4 o. 20>*>rbiur, mono- 
or trisuarate (TWEEN 6) .nd 65), polyc*y*hytaie<20 or S^rbhan auMokete 
(TWEEN W or 81) and jK^yoKyetrvta^)-*^ trioleate (TWEEN 85). In a. «pecially 
prefcned embodiment of the brveadcr, polyoxy-hylene^^ittD mooodew (TWEEN 80) 
is used as component b). 

Component c). the carrier liquid water having the degree of purity neceeiary for brtravenous 
.daintaraiion. i., is accordance with the regulation, of national pharmicopoeiea, germ- and 
pyrogen- free. 

Exdptenttwrtablef* inject SuiuUe 
exripientj ere approved by Itegulatory A«4flilihifcfcd^ fj* glycerol, bony! 
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alcphol to the dagrw of purity prescribed for injectkmpuipcwta, and ilso excipientt suitable 
for d» production of isct^ 

o*er witer-iohible excipiems, eg. sorbitan, ntamrftol, glucose, betote or fiuctose. 



The present Invention also relates to a proccu for the preparation of the stnodtspersioiu 
defined above, which is known per** tnd which process comprises: 

First dissolving compooent b) « partial fktty icid ester of poryoxyetbylcne torbiiifi - in 
component c) - witer - and thereafter adding to this sohition cornponenta) - active agent 
propofol - in the specified amounts tnd weight ratios defind above; 

and subjecting the nanodispersion obtainable to the following subsequent apentiofii: 
addition of a further amount of water as carrier liquid and optionally further water-soluble 
exdptents that are suitable for injection purposes; sterile filtration of the dear oanodispersian; 
or 

sterile filtration and subsequent conversion of the nascdispersion obumabte utto a dry 
preparation, optionally with the addition of water-soluble excipiems, and reconstitution of the 
dry preparation to form an injectable nario dispersion. 

According to this method, an especially homogeneous, mtravenoualy admirastrabJe nano- 
dispersion of the therapeutic agent propofol is prepared 

T^nanwiisperabn Is prepared by a 

the aqueous phase containing the component b). This mixture is stirred during 2 to 3 houres 
using a magnetic stirrer or static mixer. Mixing preferably is effected at room temperature or 
under moderate healing up to 45*C, 

The dispersion obtainable can be defined as a dispersion of colloidal nanopanides of the 
sparingly soluble lipophilic active agent propofol, or, more simply, as a nanodispersion. By 
means of measurements from laser light scattering and electron micrographs, the colloidal 
nanoparticles present in the narodispersion can be distinguished from other particles such as 
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limttcrystal^rn^ 

95 especial* more than 99 %. an average pirtick to oftess than 25 nm U typictl. 
e^e optical cxandr^ 

scattering (dctarmmiiion of the particle «c md hemogeoaty); or electron necroscopy (freeze 
fracture and negative contrast technique). 

The necetsary amount of water, which roost be of the purity prescribed for injectable, cm be 
«6ded to the oancdispmion. This nanodwpenion can be directly admioutered tiler severing 
the filtration method suitable for such types of dispersions, preferably sterile ffltration (0.2 u*i), 
for example with * PAL filter (Gdman). and optkmatty after adding fiirther water-soluble 
exdpienttthatcanbeu^ 

app&cable to separate off ail relatrvely large particles in the nanomapcrsion having » diameter 
greater than abemt^mx^ 

dispersion having a high proportion of hyoYophOic particles of extremely uniform sue. 

As an alterative to the preparation of a directly aifam«trable iianodispersion, the naoo- 
dispi^n may be converted imo a diyp^ 

recoojftuttd prior to admintstrarion by the addition of water. An admmiatrable Mi»*sper»on 
is obtained again after rcconititution of the ryophuisate. For the preparation of lyophifaates, 
the addition of so-called builders, such aa lactose or mannitol is omomary. These exapSents 
are added in such amounts that after rcconitmmon of the ryophiiUtte the iiwjodisp«on to be 
administered has isotonic properties. 

Measured amounts of naiKKUspersion are introduced, optionally In the form of a concentrate, 
into containers suitable for a unit dose, for example glass ampoules (vials). The fiUed 
comainera can be coded, if desired, to about -40- to -50"C, especial* to about -ASK, and 
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then lyophittsed 41 a pressure of about 0.2 to 0.6 mbar by siowly betting to a Boil temperature 
ofaboui25*u>3S fl C 

Tte oenocHspefsic^accordi^ 

formulation for mtravenoua administration for the lnrinrtjnn and maintenance of anaesthesia or 
sedation. 

The following examples illustrate the invention; the relevant phynoo^bomcal parameters, such 
as size and distribution of the nanopartidet (User fight scattering methods in the nm range); 
number of partidw per id (particle counter according to USP in the um rangeX viscoaity, and 
concentrations of the active agent in the formulation an shown in the TABLE attached to the 
Examples. 

flffiMnpfEl' Formulation for an injectable fbnnulation 10 mg^ml. Percentages are given in 
weight percent- 

1.4 % potysoxbatum 60 
92.8% aqua ad inj. 
1 .0 % propofbhim (active substance) 
0.5 % benzyl alcohol 
4.3 % roannhotum 

Por/sorbaium 60 is dissolved in water, and the mixture is stirred at 45°C with a magnetic 
stirrer. To this solution the active substance propofol and benzyl alcohol is given. The mixture 
is stirred for two to three hours si room temperature with a magnetic stirrer (200-300 rpm) 
untQ the mixture appears transparent and weakly opalescent. The clear mixture is men sterile 
filtered (0.2 urn) and filled into vials under sterile conditions. The vials may be stored at 
temperatures up to 25*C 
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worrnuu 

wdght pctent 

1.4%pdysoAewm60 
92.9 H aqua ad H 
1.0 % propofbhixn (active mtauncc) 

47% mawaitoUsn , 

The fonnularfon is prepared m a nwinertMiggPuiwB™* 
tlcofaol fa omitted. 

weight percent. 

1.4%poiysotbatumK) 
92.8% aqua ad taj. 
1.0 % propofblum (active aubstance) 
4.8 % marmitohnxi 

weight percent. 

2,8 % porysorbatum 80 
90.4% aqua ad mi. 
2.0 % propofolum (active tubatance) 
4.8%maorutohim 
The formulation bp«^ 
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pt^co^mictld^ 
cognoorcisl formulation DUoprivan* 



in***-** 
Example 1 

1 


Bit* 1 

No./ 

Size 

W! 


Luer-Ugt*- 
Sattering lI [ran] 


Number of 


Vbeotity 

[fflPlS] 


Concern?. 
E , ropofol ,J 


1 


040 

1.0 


AVG* 20.8 ± 7.0 


> 1 Hm 12 175 

> 10 Mm 213 

> 20 pn 26 

> 30 pxn U 


l.l 


9.8 


2 


045 

1.0 


AVE" 17.8 i 5.7 


> ipm 6394 

> 10 van 45 
*20um 4 
>30nm 1 


l.l 


9.9 


3 


002 
50.0 


AVG** 17.9 ± 5.0 


> 1 jOT 4 isr 

>10nra 12 
>20\m 0 
>25jim 0 


13 


9.6 


4 


063 

1.0 


AVG" U.5± 4.2 


> 1 pm 6 899 

> 10 \m 55 
>20}im 0 
>30pm 0 


1.5 


19.8 


Diso- 
privin* 


MP 21 
Exp 

0997 


AVG** 123.8 = 37.< 


J > 1 3 163 978 
>10jim 1308 
> 20 ym 24 
>30pm 10 


16 


10.0 
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1. AtaiwfispcriiaD^ 
piopcrtin, which comprises; 

i) 1 .0 - 2.0 weight % of the therapeutic agent 2>^propylpbenol (propo&kmi); 

b) 1.0 -3.0 weight % of a partial frtty acid eater of pohfoxyrt^wo aorWun; 

c) tte carrier liquid water, in the degree of purity necessary for totravenous ^teifaifwkHr, 
wherein tlw weight laws of 

2, A nanooapenioo for the izflnveoous adndmstntion of an anaesthetic agent bavins Upophilic 
properties, which comprises: 

a) 1.0 - 2.0 weight % of the therapeutic agent 2,6-daiopropylphenol (propofolum); 

b) 1.0 - 3,0 weight % of pcJyoxyetlw4eoe(20)soTbitan monooteate; 

c) the carrier liquid water, in the degree of purity aecewary for intravenous adnunistrarian; 
wherein the weight ratioi of coinponent a) to component b) are in th range of 0.33 - 1 .0. 

3; A process for the preparation of a aaox&persioft according to daim 1, which comprises: 
First dissolving component b) - partial fimy acid ester of poryoxyethyks* scrbitan - 
m component c) • water - and theie^ 
propo&aim-inthespec*^ 

stirring this mixture using a magnetic stirrer or static mixer preferably ar room temperature or 
under heating up to 4S fl C. 

4. Nanodispersions of the therapeutic agent 2,6Jusopropylp^enol (propofolum) according to 
claim 1 or claim 2 for use in a therapeutic method by intriverwus administrstion. 

5. Nanodispersions according to daim 4 for the induction and maintenance of anaesthesia or 
sedation by intravenous ad m inistration. 
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